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ABSTRACT
Traffic cones were added to the equi pnent carried on
Boca Raton Fire-Rescue vehicles in response to an
enpl oyee suggestion program The cones were used
sporadically until the Florida H ghway Patrol chall enged
their use on Interstate 95. During subsequent training
sessions with the Florida Departnment of Transportation,
it was determ ned that Fire-Rescue was not using the
proper cones and was not using themcorrectly.
The purpose of this research was to find the
appl i cabl e standards, review the literature on the
subj ect, and recomend proper equi pnent and a standard
operating procedure for traffic cone deploynent. The
study used historical and eval uative research nethods.
The research was able to answer the follow ng questions:
1. What are the specifications for traffic
cones on national, state, and | ocal
hi ghways?
2. VWhat are the applicable National Fire Protection
Associ ati on (NFPA) standards?
3. How many traffic cones should be carried on
ener gency vehicl es?

Research was conducted using fire service



publ i cations, Departnment of Transportation
speci fications, highway constructi on and mai nt enance
I ndustry publications, and a survey of selected fire
departments throughout the country. This research was
the basis for the discussion and recommendati ons
contained in the docunent.

The specifications for traffic cones and all traffic

control devices were found in the Manual on Uniform

Traffic Control Devices (MJTCD) fromthe United States

Departnment of Transportation. The findings show the NFPA
has a standard addressing traffic safety |located in
Chapter 6-4 of the NFPA 1500 Standard which includes
traffic cones. The basic question of how many cones
shoul d be carried on enmergency vehicles is not specified
in any standard, but the survey showed an average of five
cones per apparatus is common.

The reconmmendati on for Boca Raton Fire-Rescue was to
carry five traffic cones on each fire apparatus.
However, during the course of the research it was
di scovered that this was not the real issue that needed
to be addressed. The Department nust investigate adding
nore and better early warning devices; then, train

personnel in the theory of traffic control and ways to



use the avail abl e devices for maximum efficiency, in
order to nmove traffic and protect the public and

enmer gency workers.
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| NTRODUCTI ON

The Boca Raton Fire-Rescue Services carries traffic
cones on each fire apparatus. The cones were added at
t he suggestion of the firefighters for safety reasons but
no training was offered for their use. The main problem
arose when the use of traffic cones, by Fire-Rescue on
Interstate 95, was challenged by the Florida H ghway
Patrol. Fire-Rescue was then conpelled to verify
conpliance with Department of Transportation (DOT)
specifications and create standards for use of these
devi ces.

The purpose of this research is to study the
literature available on traffic cones; find the
appl i cabl e standards from national fire service
organi zati ons and national and state departnments of
transportation; survey other fire departnents; and then
create a standard operating procedure for placing traffic
cones at emergency scenes where equi pment and personnel
are in close proximty to notor vehicle traffic.

The research will be using historical and eval uative
research techniques to study the available literature,
anal yze the results of a survey of fire departnents and

answer the foll ow ng questions:



1. VWhat are the specifications for traffic cones to
be used on national, state, and |ocal roadways?
2. VWhat are the applicable National Fire Protection

Associ ati on (NFPA) Standards?
3. How many traffic cones should be carried on

ener gency vehicl es?

BACKGROUND AND SI GNI FI CANCE

Over the |l ast several years the Boca Raton Fire-
Rescue Services Departnment has encouraged an enpl oyee
suggestion program This has led to many inprovenments in
equi pnment, mai ntenance, procedures and safety. One of
t hose safety suggestions was to carry traffic cones as
the tel ephone and electric utility vehicles carry. This
i dea was enbraced by sone, conplai ned about by a few, and
given little attention by nost personnel. No training or
procedures were offered and only one or two cones were
put on punpers with no specific nunber of cones noted on
t he apparatus inventory.

In 1996, while working an alarmon Interstate 95 (I-
95), a Florida Hi ghway Patrol officer informed Boca Raton

Fire-Rescue that, starting in 1997, only Florida



Department of Transportation (DOT) approved cones could
be used on State naintained highways and |1-95. The Fire-
Rescue cones being used at the tinme were not conpliant
with DOT specifications. Shortly after that incident,
one of the fire departnment nmenbers attended a Florida
Departnment of Transportation (FDOT) training class on
setting up highway construction zones which included
i nformation on cones and regul ati ons about placing them
on roadways. This heightened the awareness as to the
need for the proper type and nunmber of traffic cones and
a standard procedure for their use.

During the Executive Leadership class at the
Nati onal Fire Acadeny, much of the class tinme was spent
di scussing | eadership styles and the need for each chi ef
fire officer to establish a personal style that he/she
can be confortable with and which can acconplish results
for the organization. The challenge in this case is to
take a suggestion fromthe ranks, make it conformto the
appl i cabl e regul ati ons, make it work effectively for the
departnment, and make sure the credit for the success gets
to back to the person who nade the suggestion. As stated
in the class, this type of action shows an ability to

| ead, conmbined with the willingness to accept input and



to give positive reinforcenent to subordinates.

This opportunity for |eadership has produced the
need for this research paper. The research will create a
body of information fromwhich a standard operating
procedure can be produced that will neet the needs of the
department as well encourage other enployees to
participate in the planning and inplenmentation of

st andard operating procedures.

LI TERATURE REVI EW

The National Fire Protection Association Standard
1500 covers the Health and Safety issues related to the
fire service. Wthin the Standard is Chapter 6-4 which
deals with operating at incidents where personnel are
exposed to vehicular traffic.

6-4.7 When nmenbers are operating at an

enmergency incident and their assignnent places

themin potential conflict with notor vehicle

traffic, they shall wear a garnment with

fluorescent retroreflective materi al.

6-4.7.1 Apparatus shall be utilized as a

shield fromoncomng traffic wherever possible.
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6-4.7.2 \Wen acting as a shield, apparatus
warning lights shall remain on, and fluorescent
and retroreflective warning devices such as
traffic cones, illum nated warning devices such
as highway flares, or other appropriate warning
devi ces shall be used to warn onconmi ng traffic
of the enmergency operations and the hazards to
menmbers operating at the incident (NFPA, 1992,
pg. 1500-22).
These recomendati ons gi ve each individual departnment the
ability to specify the type and ampbunt of devices to be
used and how they will be set up.

Bruce Teele (1993), wote the NFPA 1500 Handbook

t hat hel ps explain the NFPA standard on occupati onal
safety. The book is sprinkled with extra details and
expl anati ons about how the standard is to be applied. In
the case of safety while operating in close proximty to
notor vehicle traffic, Teele says, “The remining
provi si ons of Section 6-4 are sinple and self-explanatory
requirenments” (Teele, 1993, pg. 346). There is no
mention of the type or anmount of warning devices.
Evidently, Teele feels that the three paragraphs in the

st andard need no further enbellishnent.
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The Manual on Uniform Traffic Control Devices is the

Federal government guide to all traffic signs, barriers,
channel i zati on devi ces, and ot her roadway markings. Part
VI of the manual is the part that deals with traffic
controls for highway construction, maintenance, utility,
and emergency operations. It defines traffic cones as
“devi ces whose primary function is the chanelization of
traffic” (U.S. DOT, 1988, p. 6C4). |If the units are to
be used at night they nust be reflectorized for maxi mum
visibility. The cones nust be equipped with, “A m ninum
6-inch w de white band placed a m nimum of 3 inches but
no nore than 4 inches fromthe top. Wen the 28-inch
m ni mum or | arger size cones are used, the standard 6-
i nch band shall be supplenmented with an additional 4-inch
whi te band spaced a m nimum of 2 inches below the 6-inch
band” (U.S. DOT, 1988, p. 6C4).

The Federal Hi ghway Adm nistration also publishes a
smal | er manual that deals only with Part VI of the MJTCD.

St andards and Guides for Traffic Controls for Street and

Hi ghway Construction, Miintenance, Uility and |ncident

Managenment Operations goes into nore detail and

expl anation than the MJUTCD and can be used as a field

handbook for road construction workers setting up work
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zones. It too details specifications for cones and cone
application. 1In relation to color, it states, “Cones
shall be predom nantly orange, fluorescent red-orange, or
fluorescent yell oworange” (U S. DOT, 1993, p. 62).
Traffic cones are used, anong other things, to
channelize traffic, and delineate short duration
mai nt enance and utility work. The definition of short
dur ati on becones inportant to the fire service in making
t he deci sion whet her outside resources should be called
to handle traffic control or if on scene units should
all ocate manpower to do the job. The manual defines
short duration as “activities generally considered to be
those in which it takes |l onger to set up and renove the
traffic control zone than to performthe work.
Typically, such operations can be acconplished in 60
m nutes or less” (U.S. DOT, 1993, p. 96). Sinplified
control procedures are warranted for short duration
activities. These sinplified procedures have sonme basic
shortcom ngs such as lack of early warning and positive
gui dance to the nmotorist. These shortcon ngs nay be
of fset by the use of other dom nant devices such as
special lighting on fire apparatus.

Traffic cones have been added to the inventories of
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many fire apparatus along with the old standard railroad
flares. Because these cones are produced in many
variations of size and color, the Florida Departnent of
Transportation standards were consulted to determ ne

m ni mum specifications for traffic cones that were to be
used on state maintai ned roadways and Fl ori da Hi ghway
Patrol policed Interstates. The FDOT manual for Traffic

Control Through Wirk Zones contains these specifications:

Cones shall be 36” in height and weigh 12 pounds.
When used at night, cones shall:
Be used only in active work areas.
Be 36 inches tall, with a m nimum wei ght of 12
pounds and be reflectorized as per the MJTCD.
Be used only with Department approved reflective
collars. (FDOT, 1994, p. 7)
These specifications provide information that suppl enents
and supersedes the specifications provided by the MJTCD.
The FDOT manual specifies the use of cones in tapers. A
taper made of cones, spaced a certain distance apart, is
the nethod to channel traffic fromone [ane into an
adj oining lane. The spacing between the cones is
variable in relation to the speed of the traffic on the

hi ghway. The hi gher the speed, the | onger the taper and
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the nore cones necessary to conplete the project. For an
interstate highway nmoving traffic at seventy m|es per
hour the m nimum taper length is 840 feet using a m ni mum
of thirty-three cones (FDOT, 1993).

The International Fire Service Training Association
(I FSTA) is a non-profit educational association that
creates training materials for the fire service. |FSTA
manual s cover all facets of the industry from basic
i ndoctrination of new personnel, to intricacies of the
wat er production and delivery systems. They have becone
the standard training manuals in many departnments

t hroughout the country. 1In Fire Departnment Occupati onal

Safety there is a chapter on “En Route Hazards and
Response” which covers safety on roadways and |imted-
access hi ghways. Several traffic scenarios are discussed
and illustrated in the text. Traffic cones or other
safety devices are not referenced at all and the safety
of the notoring public is not addressed. This seens to
be typical of the attention given to placing traffic work
zone safety devices by the fire service. The nmain
concern is for firefighter safety and protection of
responders working on the highway.

One techni que suggested in the | FSTA manual to
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i ncrease safety for emergency crews working on a hi ghway
is to park a second apparatus, with its emergency |ights
operating, behind the first arriving unit at a distance
far enough fromthe first to act as a warning device and
barrier between traffic and the first arriving apparatus
(I FSTA, 1991). This can be effective if traffic doesn’t
nove back into the bl ocked | ane between the second unit
and the worki ng appar at us.

Safety of the notoring public is discussed in only
one paragraph and it deals with the operation of
emergency lights while responding on |imted access
hi ghways, “Most warning |ights on respondi ng appar at us
shoul d be turned off when the apparatus enter the
hi ghway. Warning |ights should be used at the scene”

(1 FSTA, 1991, pg. 220).

In his book, Safety and Survival on the Fireground,

Vi ncent Dunn (1992), covers all area of fireground safety
fromincident command concerns all the way down to

i ndi vidual skills needed for safe operating techniques by
firefighters.

Dunn devotes a whol e chapter on dangers involved in
responding to and returning fromalarms. This chapter

al so covers working at incidents on roadways. Dunn
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expects the police or highway patrol to handle this
activity but does give sone guidelines for placing
war ni ng devi ces behind the apparatus. VWile the type of
war ni ng device is not specified, he does go into detail
about distances required for these devices to be
ef fective. "Warning devices on a hi gh-speed hi ghway
shoul d be place at |east 350 feet fromthe fire apparatus
and positioned so that they are visible to a oncom ng
nmotorist for at least a further 350 feet before that”
(Dunn, 1992, pg. 44). This hints at early warning for
effective traffic control but does not el aborate on the
t heory or inportance of the need for early warning.

In his article on effective traffic control for

Emer gency Product News, Steve Scarano (1977), discusses

principles and techni ques for noving traffic around
energency scenes. His background as a police officer,
bei ng responsible for the nmovenent of traffic rather than
handling a fire or accident victins, gives hima
different perspective on working at a hi ghway energency
scene. Although his article was witten in 1977, the
basi c principles Scarano describe still work today.
“Emergency traffic control should be regarded as a rescue

function because it is a protective activity that serves
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to separate the presently involved victinms and rescuers
from potential secondary harn’ (Scarano, 1977, pg. 21).
He recogni zes the need for imedi ate action by rescue
crews to protect thensel ves and the scene.
Scarano’s ot her basic, unchanged axiomis “The nost

i nportant aspect of emergency traffic control is to
ensure that the vehicle operators and pedestrians know
exactly what you want themto do” (Scarano, 1977, p. 22).
This is an early use of the principle of clear and
positive direction given to notorists. To be effective
you nust get the nmotorist’s attention, then give him
clear direction as to what needs to be done. This thene
cones around again in the way he descri bes manual |y

directing traffic and the setting up of warning devices.

The primary portabl e warni ng device, used at the
time of this article, was the railroad flare which is
still used today but not nearly as frequently. The
diagrams in the article would work just as well wth
flares or cones. Scarano details a nice way of |aying
out unlit flares in a chain so they will be ignited
successively in a chain increasing the continuous

ef fective usage of these illum nating devices (Scarano,
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1977) .
In his article “Hi ghway |Incident Scene Safety” for

Fi rehouse Magazi ne, Rich Adans (1992), conbi nes the

principles of early warning and positive guidance as the
way to effectively nove traffic away fromthe enmergency
scene and protect rescuers. “Once a driver is warned of a
probl em ahead, he nust i medi ately be told what you want
himto do” (Adams, 1992, pg. 14). One technique
suggested is to place a second vehicle as far as half a
mle before the accident to try to alert drivers and nove
vehicles to another lane. Again, this is only effective
if traffic does not re-occupy the | ane before seeing the
emer gency scene.

Anot her aspect of scene safety di scussed was
training all personnel how to “play in traffic” (Adans,
1992, pg. 14). This means knowi ng how to get in and out
of the vehicle safely, setting up and renoving warning
devi ces correctly, facing traffic whenever possible, and
staying out of travel |lanes. These all seemto rather
conmmon sense type of things but they should be covered
during training sessions (Adans 1992).

The original idea for adding cones to fire apparatus

came fromfirefighters seeing them being used on utility
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trucks. Both tel ephone and electric utility conpanies
were contacted for information about their use of traffic
cones. The electric utility was contacted by tel ephone
and they said they had no standards for cone pl acenent
but positioning of vehicles and warning devices was
covered in training. They would not el aborate on any
safety matters or even how many cones were carried on
each vehicl e.

The | ocal tel ephone conpany said that their standard
operating procedures were proprietary in nature and could
not be released. During the conversation they did say
t he tel ephone conpany had a manual and suggested
procedures for work zones. The manual references the U
S. Department of Transportation MJTCD and uses many of
the sanme standards for colors, sizes and warning
di stances and is specifically designed for guarding work
areas. In relation to traffic cones the manual makes it
clear that traffic cones are intended to guide traffic
around a work area rather than act as a warning device
and therefore must be used in conjunction with sonme type
of warning sign. This is consistent with design of al
wor k safety zones as described in DOT nmanual s and

standards. \What is not referenced is the famliar single
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cone that is mounted on all telephone utility vehicles
and placed on the ground every time the driver |eaves the
vehi cl e.

The Federal Hi ghway Adm ni stration sponsors
conferences on many topics dealing with the
transportation industry. |In Decenmber of 1994, one of the
nati onal conferences held in Washington D.C. dealt with
t he subject of Work Zone Safety. The three day
conference had many wor kshops each day and covered all
aspects of highway safety around work zones. The
proceedi ngs were published for all interested parties
(FHA, 1994).

Dr. Nicholas J. Garber, whose comments were
publ i shed, a professor of Civil Engineering at the
Uni versity of Virginia, was one of the guest speakers at
the conference. Dr. Garber covered the evol ution and
i nportance of work zone safety as chronicled in the
MJUTCD. The 1961 edition of the MJUTCD was the first to
specifically address work zone traffic controls. In 1971
the section on “Traffic Controls for Hi ghway Construction
and Mai ntenance Operations” becane Part VI and was
produced as a separate publication. Dr. Garber goes on

to discuss the changes that have been made over the years
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i ncludi ng: sizes, colors, philosophical changes and
techni cal advances. According to Dr. Gerber, the nost
I mportant of these is the philosophy of traffic control.
Why do humans react the way the do when confronted with
a change in the road conditions or hazards? “A mgjor
concern in this area is the ability to influence drivers
to adhere to warning signs and instructions at work
zones” (Gerber, 1994, pg. 23). The know edge that cones
fromresearch on why people react in a certain way can
t hen be converted to plans, procedures, and equi pment
that can nodify drivers’ behavior in a way to safely nove
traffic around a hazardous area. Wthout the research
into the human factors needed to nold drivers reactions,
t he engi neering studies in colors, designs, and
conspicuity will have little value in making the work
zone a safer place (Gerber, 1994).

Speaki ng at the sane conference was Joseph J. Lasek
of the Federal Hi ghway Adm nistration. M. Lasek laid
out four conponents that are the platformfor a national
programto i nprove work zone safety:

1. St andardi zation - Uniformty

2. Ensuri ng Conpliance - Quality/ Assurance

3. Eval uation - I nformti on/ Feedback/ Direction
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4. I nnovative Technol ogi es/ Procedures -
Adapt ati on/ Educati on/ Procedures (Lasek, 1994,
pg. 53).

These itens are being worked on currently and will becone
part of the next revision of the MJUTCD. While this
conference was created for the highway construction and
mai nt enance i ndustry, the principles of traffic novenent
are the sanme around a tenporary emergency scene as they
are for a construction zone. The mgpjor differences are
the time involved in planning the work zone and the
traffic patterns around it and the tinme available to set
up and take down the warning and channeli zi ng devices
(Lasek, 1994).

The Federal Hi ghway Adm nistration published A Users

Guide to Positive Guidance, which details techniques in

signs, road markings, and channelization to safely nove
traffic. The concepts deal with normal traffic novenent
and the techni ques and technol ogies available to
acconplish this novenent. The same principles apply to
energency areas but the positive guidance nmust be done
with portable devices. Part of the problemw th working
an enmergency scene is the lack of early warning for

nmot ori sts.
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Positive guidance is a concept of traffic control,
“based on the prem se that drivers can be given
sufficient information about a hazard where they need it
and in a formthey can use to enable themto avoid an
accident” (U.S. DOT, 1981, pg. 1-3). The book al so
stresses the planning involved in producing this positive
gui dance. In the tenporary energency work zone, the
pl anning is often non-existent. This is an area where
prepl anning i s necessary, especially on interstate
hi ghways and ot her roads where mmj or accidents can be
anticipated. This preplanning can conme in the form of
using existing traffic control devices, stock piling
portable devices in a certain area, or adding traffic
control devices to units normally involved in highway
i ncidents. These physical assets, conmbined with
awar eness and training about handling energencies in
traffic areas, will go a long way in preventing problens
i n highway work zones (U.S. DOT, 1981)

In an article in Better Roads, Lori Erl andson

(1997), stresses training for workers and educating the
public as the way to reduce dangers in the work zone. In
the fire service the traditional training has been to

protect the enmergency worker fromthe notorist.
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Erl andson turns this philosophy around by saying protect
the notoring public fromthe work zone. Make the work
zone safe for the notoring public and it will be safe for
the workers. “Getting the attention of drivers before
they enter work zones is inportant” (Erlandson, 1997, pg.
32). Warn the notorist that there is a probl em ahead.
Early warning is the key. G ve them a clear message, one
t hat can be understood by all and is not confusing. G ve
t hem positive guidance, elimnate choices and visually
show them the correct way to drive through the work zone

(Earl andson, 1997).

PROCEDURES

Resear ch Met hodol ogy

The first literature search was initiated at the
Learni ng Resource Center at the National Energency
Training Center during the third week in Septenber of
1997. While there was a wealth of information relating
to traffic safety for the public and fire apparatus
operators, there was al nost nothing related to fire
departnments setting up work zones or traffic cones while

at enmergency scenes. There were several Executive Fire
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Officer research papers relating to standard operating
procedures for apparatus operators which had limted
i nformati on about scene safety and traffic cones.

This lack of fire service literature directly
related to vehicle accident scene safety led to the
exploration of utility conpany and departnent of
transportation guidelines for setting up tenporary work
zones on highways. The research then shifted to hi ghway
mai nt enance and construction industry literature.

The Boca Raton Fire-Rescue Department participated
in a meeting, arranged by the city safety officer, that
i ncluded a Fl orida Departnment of Transportation
representative, dealing with traffic cones that led to a
city-wide task force to study hi ghway work zone safety
and recomend procedures for safety zones to be used by
all departnments within the city. This task force
suggested publications and areas for research.

A survey instrunent was created to gather
i nformation about the way fire departnents carry and use
devices to mark acci dent scenes. Several questions, that
related to visibility of personnel and equi pnent, were
included after initial research indicated that high

visibility was a key factor in scene safety.
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The survey was pilot tested by sending a copy to
several |ocal executive fire officer students and a
nei ghboring city for their review, with the intent of
finding errors or anmbiguities. Several changes were nade
as a result of review, including elimnating an anbi guous
gquestion and changi ng the position of response area. A
copy of the survey is attached in Appendi x A
Popul ation of the Survey

The survey was mailed to ninety-five individuals.
Surveys were sent to all departnments in the three |arge
counties in south Florida and various departnments
t hroughout the country. The list was created with the
help of the Florida Fire Chief’s Association mailing |ist
and class rosters of the last three executive fire
of ficer classes attended by the author. The |ast of the
returns canme in six weeks after the original mailing.

The questionnaire enclosed in the survey had two
questi ons about high visibility material worn on uniforns
or vests while working in proximty to a highway. Two
questions dealt with linmted access hi ghways. Two
questions related to devices used to mark a work zone and
two others dealt with the standard operating procedures

and training for the use of these devices. The |ast
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question was a request for a copy of the standard
operating procedure if one was in effect. The raw data
was accumul ated and is listed in Appendi x B.
Assunption and Limtations

It is assuned that the surveys were routed to the
person in the organization with the proper know edge to
conplete the survey and that all respondents answered the
questions conpletely and truthfully. The distribution of
t he survey was not designed to create a statistically
accurate random sanple. The surveys were distributed to
all local fire departnments to determ ne what was the norm
for the geographical area. O her surveys were sent to
past and present Executive Fire O ficer students to
ensure a high percentage of returns know ng that these
i ndi vidual s would be nore inclined to respond and share
information. This sanple type will offer conparison
information but will not yield a scientific result about
what can be projected nationw de.

The survey was |imted to fire service
organi zations. A w der survey popul ation could have
i ncluded state departnments of transportation, |arge
hi ghway constructi on conpani es, and branches of the

United States mlitary. While not fire service rel ated,
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that information could have been used for bench marking.
Due to the lack of fire service related literature

on the subject, the literature search was expanded to

ot her rel ated hi ghway publications for a better

under st andi ng of the total highway work zone atnosphere.

RESULTS

Surveys were mailed out to ninety-five individuals
and seventy-four percent were answered and returned over
a six week period.

The first question about reflective material was
designed to determne if departnments used sone high
visibility material on station work unifornms in the event
personnel are working on roadways wi t hout any other type
of reflective garnent. Seventy-seven percent of the
respondents did not use reflective material on their
uniforms. The second question also related to the
visibility of personnel working in the roadway. Fifty
percent of the departnments had their personnel wearing a
reflective safety vest while working in the roadway.

Seventy-six percent of the survey respondents did

have an interstate highway in their jurisdiction.
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Twenty-five percent of those who had an Interstate

hi ghway had specific standard operating procedure for
those |limted access hi ghways as opposed to | ocal
roadways.

The sixth question relates to the type of traffic
control assistance a department receives while working a
roadway. Eighty-one percent of the respondents have sone
type of aid in traffic control with npost citing the state
hi ghway patrol for interstate highways and | ocal police
or sheriffs hel ping out on | ocal roadways.

The seventh and ei ghth questions were the heart of
the survey. What devices are the departnments using to
mark the work zone and how many of each were they
carrying? Question seven gave the respondent four
choices. Twenty-seven percent of the departnents are
still using sone type of flare for roadway marking.
Fifteen percent are using triangular reflectors. The
maj ority, seventy-five percent, use traffic cones
al though the size or type was not specified. The |ast
category was “other” in which twenty-one percent of the
respondents answered enmergency lighting on the fire
appar at us.

The next question focused on the nunmber of each
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device carried and, specifically the nunber of traffic
cones, was calculated to find the average nunber carried
on a vehicle. O the fifty-three departnents who carry
traffic cones, the average nunmber carried was five.

The next question dealt with the training on
depl oyi ng and using the marking devices. Answers were
varied but the majority of the respondents to the
question, thirty-two percent, said “none”.

The | ast two survey questions related to standard
operating procedures for placenent of the devices.

Sevent een departnments had standard procedures and fifteen
include themwi th the returned survey.

The survey shows that all departnents carry sone
type of warning devices. The review of the SOPs that
were returned shows that these devices are not being used
in the manner suggested by traffic engineers. Only a few
respondents were using traffic cones for tapers.

The survey answered the third research question
relating to how many cones should be carried on each
apparatus. There was no specification or standard in the
literature for quantity of cones and the answer derived
fromthe survey is five.

The literature review began at the Learning
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Resources Center at the National Energency Training
Center but |acked the depth expected fromthe fire
service sources. Because the scope of the research was
very narrow, focusing on a solution for a small issue,
the direct approach, |ooking for the topic of traffic
cones, yielded little. Researching standard operating
procedures for apparatus operators and anbul ance drivers
was somewhat successful but again limted due to a great
amount of material generated on driving as opposed to
very little informati on on scene protection after
arrival.

The best information cane fromthe road construction
and mai ntenance i ndustry who has a body of research and
literature on the reaction of the notoring public to
di sturbances in normal traffic patterns. Traffic
engi neers have been studying ways to nove vehicles nore
efficiently for decades and recently an enphasis has been
put on reconstruction, w dening and mai ntenance as
traffic volunmes expand and new road construction
decreases. The mmj or axi onms of work zone safety for the
wor ker and the notorist are early warning, clear
direction and positive gui dance.

The exact specifications for traffic cones cones
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froma conbination of manuals that deal with traffic
control devices. The MJUTCD and the FDOT nanual det ai
exactly what is required and, in brief, the cone needs to
be; fluorescent orange, thirty-six inches tall, weigh 12
pounds, and have two white retroreflective collars if
they are to be used at night.

The NFPA standards relating to traffic cones cones
fromthe health and safety section. They do not address
t he cones thenselves or the quantity to be carried. They
do require that sone type of device, like flares or
traffic cones, be used to warn oncomng traffic of the
ener gency ahead.

The question of how many cones should be carried on
a vehicle was not addressed in any of the enmergency
response literature. The highway construction and DOT
information indicates that tapers for nmoving traffic from
one |l ane to another requires cones to be spaced at
different intervals and in different |engths dependi ng on
the with of the | anes and speed of the traffic. A
m ni mum of five cones is required for short tapers on | ow
speed roadways. The survey indicates an average of five
cones being carried on fire apparatus in the |ocal area

and at the selected departnments around the country.
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DI SCUSSI ON

The survey of fire departnents reflects nuch the
same attitude about traffic cones specifically and
hi ghway work zone safety in general as the fire service
literature. The fire service is very concerned about
safety of fire service personnel but doesn’t treat
hi ghway work zone safety with the sanme urgency as
personnel accountability, respiratory protection, and
hazardous materials, even though firefighters are working
out on the highway far nore than these other
applications. The attitude in the literature and the
survey indicates that creating safety for the worker is
very inmportant, but safety of the notoring public is not
even nmentioned.

The hi ghway construction and mai ntenance industry
has been wor ki ng on occupi ed roadways for decades. Their
experience and professional engineering resources have
created devices and nmethods to protect drivers and
wor kers alike. This body of know edge can be transferred
to energency services as they set up tenporary work zones
to handl e energenci es.

Federal and State Departments of Transportation have

all the necessary specifications and, in many cases, wl|
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hel p provide equi pnent and training for enmergency service
personnel to purchase and effectively use traffic control
devices. The fire service needs to use resources to

i ncrease awareness of the firefighters and outfit them
with the tools necessary to do the task effectively. The
perception al so needs to change in the fire service so
that the notoring public is protected first fromthe
hazard that is caused by working a highway scene. By
safely guiding traffic around the enmergency, the work
zone will be a safer place.

The chal |l enge for energency services is to recognize
the need to create a highway work zone and dedicate the
time and resources to acconplish the job. Seeing the big
pi cture of work zone safety is far nore inmportant than
know ng how big a cone should be and how many shoul d be
carried.

The key for Boca Raton Fire-Rescue and many ot her
energency services will be to change the perception of
our own personnel about working in the highway. No
energency personnel should be working in the road w thout
hi gh-visibility, retroreflective garnents. No work
shoul d begin wi thout sonme type of scene protection and,

when the second unit arrives, a safety zone should be
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established with early warning and positive guidance for

the notori st.

RECOMVENDATI ONS

There are six main recommendati ons for Boca Raton
Fire-Rescue that come fromthis research

First, and nost basic, is to place five cones on
each fire apparatus. The departnment will assure the
specifications for these cones neets the night and day
requi renments of the FDOT. Space and wei ght constraints
are key factors in determ ning the nunber. By placing
the cones on the tailboard they are easily accessible and
can be placed by the apparatus operator. Mre than five
woul d be difficult to carry and deploy, while five is a
m ni mum nunber necessary to create a short taper.

Second, the Departnment will create a section in the
standard operating procedure for handling enmergencies on
hi ghways to include setting up tenporary work zones which
will include early warning, positive guidance and
depl oynent of cones and fl ares.

Third, the Department will hold training sessions

for all personnel in the theory of work zones and the
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i nportance of early warning and set-up of the devices.
This training will attenpt to change the ol d perceptions
of the fire service and create the need for firefighters
to safely guide traffic around the work zone.

Fourth, the Departnment will research arrow boards
for fire apparatus. This basic device for early warning
may be able to be nmounted in a way that it can be fol ded
up and activated upon arrival at an enmergency, then
fol ded down over the hose bed for normal driving.

Fifth, Boca Raton Fire-Rescue has a fleet of eight
anmbul ance type vehicles that can be retrofitted with
arrow mar kers on the back of the vehicles above the
doubl e back doors. These arrow markers could be
activated for right or left side passing and add to the
early warning for notorist.

Si xth, the Departnent often responds a Battalion
Chi ef and an Enmergency Medical Services supervisor to
many scenes. Their vehicles can also be outfitted with
an arrow bar to be used as an early warning device when

parked at a distance behind working emergency vehicl es.
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APPENDI X A

November 15, 1997

Dear Chief,

Boca Raton Fire-Rescue is researching ways to improve our safety measures while
operating at emergency scenes located on roadways. We currently wear reflective
vest to help identify our personnel and traffic cones to help designate our apparatus.

We are asking for assistance with information about your departments safety
measures at alarms such as motor vehicle accidents on or near roadways including
interstate highways. This information will also be used as data for a research paper
in the Executive Fire Officer Program at the National Fire Academy.

Please take a few moments to fill out this short questionnaire and return it in the self
addressed, stamped envelope enclosed. Thank you.

Sincerely,

John D. Eddinger, Asst. Chief
Operations Division

Enclosures: survey and envelope
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This survey deals with the way Fire Departments operate while working on or near
roadways. Specifically, what types of reflective, warning, and marking devices are
used to designate the work zone when handling motor vehicle accidents and similar
situations on roadways. Please circle the correct response and add any comments
you feel appropriate.

Department name:

Does your department use any type of reflective material on station work uniforms.

YES NO
Does your department use high visibility vest while working on or near roadways.
YES NO
Does an Interstate Highway run through you jurisdiction? YES NO

Does your department use any different techniques or SOPs to identify fire
apparatus or designate the work zone while working on the Interstate Highways as
opposed to other roadways. YES NO

If YES, what is different?

Does your department use another unit or agency to protect emergency operations
personnel while they operate on or near a highway.
YES NO

During emergency operations what devices does your department use to mark fire
apparatus parked on or next to the road.
Flares Triangular reflectors Traffic cones Other

How many of each device does your department carry?

What kind of training do you provide for using these devices?

Does your department have a Standard Operating Procedure for placement of
these devices. YES NO

If possible, enclose a copy of your SOP for placement of apparatus and placement
of the marking devices when working on or near roadways. Thank you.
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APPENDI X B SURVEY RAW DATA TOTALS

95 surveys mailed - 71 returned

Does your departnent use any type of reflective materi al
on station work uniforns?
YES 16 NO 55

Does your departnent use high visibility vest while
wor ki ng on or near roadways?
YES 35 NO 35

Does an Interstate Hi ghway run through your jurisdiction?
YES 54 NO 19

Does your departnent use any different techni ques or SOPs
to identify fire apparatus or designate the work zone
whil e working on the Interstate Hi ghways as opposed to
ot her roadways?

YES 16 NO 48

Does your departnent use another unit or agency to
protect emergency operations personnel while they operate
on or near a hi ghway?

YES 58 NO 13

Duri ng emergency operations what devices does your
departnment use to mark fire apparatus parked on or next
to the road?
Flares 19 Triangul ar reflectors 11
Traffic cones 53 Oher 15

How many of each device does you departnent carry?
Traffic cones 6, 4, 5, 4to 6, 4, 10, 5to 6, 3, 3
to5, 4, 4, 3, 6, 3, 6, 3, 1, 1, 2, 6, 6, 4to 6, 4, 4, 6
to 10, 3, 4, 3, 3to 5, 4to , 4, 2, 12, 8 to 10, 5,
2

6, 2, 1
4, 2to 6, 8, 2, 4, 6, 4, 5, 5 , 4, 4, 3.

3
) 4!
What kind of training do you provide for using these

devi ces?
None 23

Does your departnent have a Standard Operating Procedure
for placenent of these devices?
YES 17 NO 50



I f possible, enclose a copy of your SOP for placenent
apparatus and placenent of the marking devices when

wor ki ng on or near roadways.
15 Departnments encl osed a standard operating

procedure.

of
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